Introduction: Capsicum frutescens is a well known spice. Leaves and fruits of the species are used in Ayurveda, Unani and Traditional system of medicines to cure various disorders. Therefore the study was aimed to investigate pharmacognostic parameters of C. frutescens leaf and fruit. Methods: Pharmacognostic studies were carried out in terms of morphological, microscopic characters and physicochemical parameters of C. frutescens samples using standard methods. Results: Smaller fruit size and color of C. frutescens was the distinguishing morphological character observed in the present study. The detailed microscopy of leaf confirmed the presence of rod shaped calcium oxalate crystals, oleoresin cells, pitted parenchyma and fruits with specified oleoresin, sclereid and stone cells with unicellular trichomes on persistent calyx. Physicochemical parameters like ash values, extractive values and nutritive values were determined. Fluorescence analysis of both leaf and fruit powder was determined using organic and inorganic solvents. Preliminary phytochemical screening showed the presence of alkaloids, glycosides, steroids, carbohydrates and proteins. Conclusion: Observed pharmacognostic characters in this study may help in identification and standardization of C. frutescens leaf and fruit.
INTRODUCTION
Genus Capsicum (family Solanaceae) consists of several wild and cultivated species. Cultivated species viz. C. annum, C. frutescens, C. baccatum, C. chinenses and C. pubescens proved their importance as vegetables and spices in our daily diet. Among cultivated species Capsicum frutescence L. commonly called as "African chili" has the importance because of its medicinal properties. It is a perennial shrubby plant, native to tropical America and cultivated universally in all the warmer parts of the globe. [1] Capsicum frutescence is locally known as "Lavanga Menasu (resemblance with clove bud), Sooji Menasu (pungent nature), Melmukha Menasu (growing pattern of fruit)" in Kannada language because of small sized fruit nature. The leaves and fruits are used in Ayurveda, Unani and folk medicines to treat various disabilities. Leaves are used to treat headache [2] whereas fruits in native medicinal practice used to treat typhus, intermittent fever, dropsy, gout, dyspepsia, cholera and stomachache. [3] It is given as local stimulant for the tonsils in tonsillitis which also has a powerful action on the mucous membrane, hoarseness and putrid throat. [4] Antifungal [5] and insecticidal [6] activities proved the claims of traditional medicine. Capsaicinoids are the major chemical entities responsible for the pungency in C. frutescens. This compound acts as a local anesthetic and pain reliever. As a rubefacient, the compound increases blood flow and helps to stimulate circulation in rheumatic and arthritic conditions. [4, 7] Capsaicinoid also helps to prevent infection and is excellent remedy for sore throat, laryngitis. [4, 7] Each plant drug possesses unique properties in terms of its botany, chemical constituents and therapeutic potency. So it is important to study pharmacognostic characters of each medicinal plant considering potentiality to differentiate the genuine or novel plant sample. Hence C. frutescence was studied using known pharmacognostic techniques for its standardization.
MATERIALS AND METHODS

Plant material
Fruits and leaves of C. frutescence were collected from areca garden of Siddapur taluka, Uttara Kannada District, Karnataka State. The plant was authentically identified using Flora of Presidency of Bombay. [1] Herbarium specimen (Voucher specimen number: KUD/BOT/2012/01) was prepared and deposited in Department of Botany, Karnatak University, Dharwad, with powder samples (KUD/ BOT/2012/09) for future reference study.
The collected fruits and leaves were cleaned and shade dried. Fresh samples were used for anatomical studies and dried parts were powdered, sieved and stored in an airtight container for further use.
Macroscopic and Microscopic analysis
Key morphological features were observed for easy identification. Macroscopic studies were carried out by using dissecting microscope (AJAY® OPTIK INDI: AJ-2. CM/L-9018771). Histochemial and powder studies were carried out by using reagents and stains like iodine, potassium iodide, ferric chloride, sudan III, ruthenium red, concentrated HCl and phloroglucinol with Con. HCl (1:1). [8, 9] Safranin (4%) and toludine blue were used to double stain the transverse sections. [8, [10] [11] All the reagents of analytical grade were procured from Hi-Media, Mumbai, India. Organoleptic characters like colour, odor, taste were determined for fruit and leaf powder. [8] 
Quantitative microscopy
The quantitative examinations such as vein islet number, vein termination number, stomatal index and palisade ratio were studied as per standard methods. [8] 
Photo documentation
Photomicrographs of free hand sections and powder microscopy were taken using compound binocular microscope at different magnifications (Carl Zeiss Axio Imager M 2 model) with inbuilt analogue camera (ProgRess C5-JENOPTIK). Computer images were captured using software ProgRes® CapturePro 2.8-JENOPTIK optical system.
Physico-chemical analysis
Physico-chemical parameters of the powdered drug such as total ash, water-soluble ash, acid-insoluble ash and sulphated ash were determined. Extractive value and soluble extractive values were determined as per standard procedure. The moisture content was detected by loss on drying method. [12] Nutritive contents (ash, moisture, fat, fiber, protein and carbohydrate) of fruit were determined. [13] Calculation of % carbohydrate and nutritive value 
Fluorescence analysis
The powdered sample materials of leaf and fruit powder were analyzed under visible light, short ultra-violet light (254nm) and long ultra-violet light (365nm) after treating with various organic, inorganic solvents and reagents. [14] Preparation of extracts and preliminary phytochemical analysis
The powdered material was serially extracted by cold extraction method 15 using petroleum ether, chloroform, ethanol, methanol and water. These extracts were subjected for preliminary phytochemical screening. [8, 16] 
Thin layer chromatography
Thin layer chromatography for C. frutescence was carried out with aluminium plate (5 × 9cm) pre-coated with silica gel 60/UV 254, plate no.25425A-P00 (S. D. fine). The plates were developed using methanolic extract and Rf was calculated. Different combinations of solvent system were tried for best separation of constituents. [17] 
Data analysis
Cell size is represented as RDS (radius), DST (distance) and PRM (prism) in leaf and fruit sections. Standard deviation is calculated as mean of three replicates for leaf constants and physico-chemical parameters using SPSS version 16.0, statistical package. Data is represented in tables.
RESULTS
Morphological description
Capsicum frutescens (Figure 1a and b) is 120-135cm high perennial plant with angular branches. Leaves simple, light green, broadly ovate to ovate-lanceolate usually wrinkled, more or less pubescent and vary in size (~10cm x ~ 6cm), pedicels slender, usually 2 or more together, 1-2 inches long. Calyx persistent, embracing the base of the fruit. Fruit a berry, orange to red ( ~ 0.5cm × ~5cm) green when young, ovoid, obtuse sometimes oblong and acuminate ( Figure 1c ). Seeds creamy yellow, ~ 2 mm and lenticular. (Figure 3a,3e, 3f, 3g ).
Anatomical description
Leaf
Powder study shows anisocytic type of stomata in pedicel, epidermal cells, fibers and stone cells.
Organoleptic characters
Leaf powder has dark green color with slightly pungent odour and slightly bitter in taste. Ripen fruits powder shows orange to red color with characteristic pungent 
Histochemical analysis
Leaf and fruit sections were treated with different reagents to know various cell components. The results are presented in Table 1 .
Physicochemical parameters
Physicochemical characters such as ash value, solubility test, nutritive contents and extractive values in petroleum ether, chloroform, ethanol and water were calculated ( Table 2 ). C. frutescens fruit has shown higher ash values than that of leaf ( Table 2 ). Quantitative estimation of extractive values is represented as percent yield. Extractive percent yield for leaves was higher in ethanol (18.0 ± 0.05% w/w) whereas for fruit it was in aqueous extract (20.5 ± 0.03% w/w). Petrolium ether showed lowest percent yield for both leaf (4.05 ± 0.07% w/w) and fruit (4.55 ± 0.02% w/w). Solubility values were higher for leaf and fruit in ethanol (19.9 ± 0.05% w/w) and water (24.4 ± 0.01% w/w) respectively.
The results indicate higher moisture, fat and fiber content in leaf than in fruit. However protein content of fruit is 3.5 times higher than that of leaf. But it is notable that carbohydrate content is almost equal in both leaf and fruit. The nutritive value of fruits (298.65 cal/100g) was higher than the leaf sample (274.20 cal/100g).
Fluorescence analysis
Fluorescence analysis of leaf and fruit powder of C. frutescence was carried out after treating with several chemicals. Fluorescence were observed at 254 and 365nm comparing its change of colour in visible light. The observations are presented in Table 3 showing variation in colour.
Phytochemical analysis
Successive Soxhlet extraction was performed using different solvents. The extract showed sticky nature for all solvents used and the colour varied from dark brown to yellowish brown for stem; however leaf extracts has dark green colour. Respective extracts were subjected to preliminary phytochemical screening and the results (Table 4) certified the presence of alkaloids, glycosides, steroids, carbohydrates, proteins and saponins in leaves where as excluding saponin, all other phytochemical constituents were present in fruit.
Chromatographic Study
Thin layer chromatography of C. frutescens (leaf and fruit) methnolic extracts was carried out by using various solvent systems where hexane: acetone in the ratio 8:3 and hexane: ethyl acetate in the ratio 5:5 respectively for fruit and leaf proved best for the separation of phytochemicals. Results revealed the presence of several constituents in the extracts. Retention factor (Rf) were summarized in Table 5 .
DISCUSSION
Pharmacognostical and physicochemical parameter study is reliable, accurate and inexpensive for the purpose of quality control, assessment of purity and identification of crude drug samples. [18] Observed morphology and macroscopic characters of C. frutescens leaf and fruit act as consistent source for detecting a genuine sample. Morphologically, smaller sized fruit and seed of C. frutescens are useful in differentiating it from C. annum, C. baccatum, C. chinensis [19] and C. assamicum a newly described species from Assam. [20] C. annum and C. minimum showed calcium oxalate crystals in the mesocarp region [8] whereas it was absent in C. frutescens. Microscopic study of C. frutescens leaf confirmed the presence of various types of cells. The leaf is classified into amphistomatic leaves common in Solanaceae, because of presence of anomocytic stomata on both leaf surfaces. [21] Pandey et al. observed similar type of stomata in C. annum leaves. [22] Unicellular trichome on persistent calyx of C. frutescens is a distinguishing character to differentiate it from C. minimum with fruits showing glandular trichomes. [23] Total ash, acid insoluble ash, [24] Even some of the non fluorescent natural products may often be converted into fluorescent derivatives by applying different reagents. This nature is helpful to know the florescence character of drug. The florescence result showed colour differentiation in ultra violet range and visible range exhibiting presence of various chemical constituents. Preliminary phytochemical screening is helpful in knowing the chemical nature of the drug. The present study tests for various phytochemical components and nutritive values revealed the presence of alkaloids, glycosides, steroids, carbohydrates and proteins in fruit along with saponins in leaves. TLC studies showed number of banding pattern suggesting presence of various chemical components. The phytochemical parameters reported in the present study can be ascertained to various biological activities in C. frutescens [5, 6] and in turn its usage in traditional medicine. 
CONCLUSION
The parameters studied can be utilized in identification of C. frutescens in crude drug form and can be used as a potential source for useful therapeutics. The resulted data will be beneficial for quantitative and qualitative standardization of genuine drug in herbal preparations.
